Background: Our objective was to identify published models of coordination between entities funding or delivering health services in humanitarian crises, whether the coordination took place during or after the crises.
Background
National and international humanitarian relief organizations play a significant role in humanitarian crises. For example, after the Asian Tsunami in 2004, relief operations involved the government institutions of the concerned countries, NonGovernment Organizations (NGOs), United Nations (UN) agencies, and disaster relief teams from aiding nations with an estimated total number of over a 1000 actors. Coordination between these organizations in planning and adapting policies is essential to cope with these crises and enhance the ability to deal with them.
There is evidence of lack of coordination between organizations providing health services in public health emergencies. For example, the lack of coordination between stakeholders complicated food delivery in the humanitarian crises in Iraq, Darfur and Palestine. Another example is the response to the Haiti earthquake, which was described as worst natural disaster in modern history, that lacked coordination and resources.
Studies have reported the importance of providing adequate support to the relevant national authorities at the beginning of a humanitarian crisis in order to optimize the use of available resources to establish a coordination mechanism. Allowing stakeholders to work collectively creates an enabling environment for coordinating both information and action, facilitating the implementation of effective interventions and the provision of equitable assistance to those in need.
Major organizations, such as the UN, Red Cross and governmental and nongovernmental agencies have attempted to form mechanisms and frameworks of coordination. It would be important for a group of organizations contemplating a coordination mechanism, to be aware of and understand the different coordination models.
Our objective was to identify published models of coordination between entities funding or delivering health services in humanitarian crises, whether the coordination took place during or after the crises.
Methods

Eligibility criteria
We included a study irrespective of its design, as long as it provided a detailed description of a coordination process or model. The types of organizations of interest included UN agencies, local and international organizations and agencies including NGOs, governmental agencies and bodies. We included different settings such as humanitarian crises, whether the coordination took place during or after the crises. We did not exclude studies that were not published in English.
Search strategy
We registered a protocol for this review in PROSPERO International prospective register of systematic reviews under number PROSPERO2014:CRD42014009267. We used the electronic databases (Medline, PubMed, EMBASE, Cochrane Central Register of Controlled Trials, CINAHL, PsycINFO, and the WHO Global Health Library) and websites of relevant organizations to run our search strategy (Appendix 1). We did not use any language restrictions.
Selection of studies
We followed the standard systematic review methodology: we screened the titles and abstracts of identified citations for potential eligibility in duplicate and independently. We retrieved the full texts of citations considered as potentially eligible by at least one of the two reviewers. Then, we screened the full texts in duplicate and independently for eligibility. We resolved disagreements by discussion or with the help of a third reviewer. We used a standardized and pilot tested screening form and completed calibration exercises.
Data collection
We abstracted data independently and in duplicate using standardized and pilot tested data abstraction form. We resolved disagreements by discussion or with the help of a third reviewer. We abstracted the following data: the study ID, the name of the model, the setting it was implemented in, and the description of the model. Data synthesis
Given the qualitative nature of the data, we synthesized and reported the findings narratively. First, we narratively described both the full and partial coordination models. Full coordination models refer to models that attempted to cover all aspects of interaction between corresponding agencies and bodies while partial models covered only one aspect of interaction such as information coordination. In addition we presented in a tabular format the case studies relevant to each of these models.
Results
Selection of studies Figure 1 shows the study flow. Of the 14,309 citations identified by the electronic literature search, 34 papers met our inclusion criteria and described five models of coordination of delivering health services: the Cluster approach ; the 4Ws "Who is Where, When, doing What" mapping tool ; the Sphere project ; the 5x5 model ; and a model of information coordination . We did not identify any model of coordination for funding health services. We excluded 412 papers for the following reasons: not dealing with a model of coordination (n=311); not describing how coordination was done (n= 4); conference abstracts (n= 99).
We describe below the five models in full details. Table 1 compares the main characteristics of the five models. Appendix 2 presents the identified case studies for the different models: the Cluster approach (n=16); 4Ws (n=4); the Sphere project (n=2); the 5x5 model (n=1) and the model of information coordination (n=1).
The cluster approach
In 1992, key UN and nonUN humanitarian partners, established the InterAgency Standing Committee (IASC) as the "primary mechanism for interagency coordination of humanitarian assistance". In 2005, the IASC worked with the UN Emergency Relief Coordinator to develop the cluster approach as a "way of organizing coordination and cooperation among humanitarian actors to facilitate joint strategic planning".
The Cluster aims to support and match the efforts of national authorities in critical areas of preparedness and response within a framework of agreed objectives. It also aims to avoid gaps and/or overlap in the resources and international humanitarian response. Figure 2 shows how the Cluster system works. A Cluster forms at the country level under the overall leadership of the humanitarian coordinator, and includes multiple national and international agencies working together within a specific sector of emergency response. A Cluster Lead Agency (CLA) is assigned for each sector: United Nations Children's Fund (UNICEF) for nutrition and for water and sanitation, the World Health Organization (WHO) for health, and the United Nations High Commissioner for Refugees (UNHCR) and the International Federation for Red Cross and Red Crescent (IFRC) for emergency shelter. Moreover, the lead agency or colead agencies are held accountable, through this approach, for the performance of their cluster by being responsible to ensure adequate coordination of activities by partners involved in its specified area. Figure 3 shows the interorganizational functioning of a Cluster approach with further narrative details provided in Appendix 3. The 4Ws tool included a onepage introduction and three activity spreadsheets: one for information about the organization, one for details of activities, and the last one for 11 predefined MHPSS activities and corresponding subactivities. Three mapping exercises were conducted, and aimed to: 1) Map MHPSS activities in Jordan; 2) Recommend changes to the tool, based on field experience; 3) Present the findings of the mapping to the Jordan MHPSS Coordination Group. After each mapping exercise, adjustments were made to the activity spreadsheet.
As an illustrative example, and in the case of Jordan, the tool identified the following: Who, the participating actors: number and names of organizations contacted and those that participated; Where, the geographic locations: where the highest and lowest concentration of activities were located; When, the initiation and duration of activities: the tool tracked 30 day cycles of activities in 2009; What, the types of MHPSS activities: 11 activities (e.g., information dissemination to the community at large; safe spaces; facilitating conditions for community mobilization, community organization, community ownership or community control over emergency relief in general).
The IASC provides a guide on when and how to apply this tool (Appendix 4).
The Sphere Project
In 1997, a group of NGOs and the International Red Cross and Red Crescent (ICRC) Movement developed the Sphere Project following the 1994 Rwandan genocide. The project aim was to provide guidance for humanitarian responders in all sectors. It is considered the "first collaborative initiative to produce globally applicable minimum standards for humanitarian response". Sphere encourages providing a coordination framework between governmental organizations for international and local disaster relief.
The Sphere project developed a tool for "fieldbased interagency coordination" which consisted of: 1) binding principles of engagement; 2) protocol for assumption of responsibilities; 3) healthsector gap identification and 4) healthsector components summaries. The project also identified a set of "minimum standards in health action" for evidencebased and sectorwide consensus on best practices in humanitarian response. Appendix 5 lists the key actions in leadership and coordination, part of those minimum standards.
5x5 model
In the aftermath of the Haiti earthquake, Haitian and American nationals working for Partners in Health (PIH) developed the "5x5" intervention model to manage mental health services delivered by their organization. The name of the intervention refers to five key "skill packages" and five "implementation rules".
The five key "skill packages" aim to provide mental healthspecific platform to apply algorithms for common disorders. These packages are consistent with the WHO mental health intervention guide in nonspecialist health settings and include: 1) case finding, engagement, followup, and psychoeducation; 2) targeted psychological interventions; 3) medication management; 4) supervision and consultation; 5) quality oversight.
The five "implementation rules" consist of the following: 1) assess context first; 2) identify priority care pathways; 3) specify decisionsupport tools, supervision, and triage rules; 4) use qualityimprovement practices; 5) plan for sustainability and capacity building; and thus the name 5x5 model. In 
Discussion
Our systematic review aimed to identify models of coordination between entities funding or delivering health services in humanitarian crises.
We found five models of coordination of delivering health services and no model of coordination for funding these services. While the 4Ws and the 5x5 focus on coordination of services for mental health, the remaining models do not focus on a specific health topic. The Cluster approach appears to be the most widely used, at least based on the number of identified case studies using it (n=16 out of 24). The Sphere Project was used along with the cluster approach in one case study.
There might be different explanations for why the Cluster approach was the most widely reported to be used. First, it is the first approach to have been developed and reported. Second, the developer of the approach being the UN system has probably given it more visibility than other approaches. In addition, there is some evidence that this approach may improve coordination among organizations, particularly those working on sexual and reproductive health.
In fact, our group has produced one systematic review assessing the effectiveness of models of coordination. The review identified only four evaluation studies providing very low quality evidence, and only one of these assessed a formally defined coordination model, which was the cluster approach. Those studies found that information coordination may be effective in improving health systems inputs; and that management coordination (e.g., with the cluster model) may improve health system inputs and access.
Our study has a number of strengths. First, it is the first study describing models for coordinating health services in humanitarian crises. Second, we followed a systematic review methodology, including a search of nonpeer reviewed literature. One limitation of the study is the exclusion of nonEnglish published papers. However, it is unlikely that an eligible study was published in a language different than English given the usual involvement of international organization in these situations.
While the authors of the models call for using them across emergency settings, the case studies suggest a potential pattern for using certain models for specific types of emergencies. For example, the Cluster and 4Ws approaches have been used in emergencies related to both war and natural disasters while the rest of the models have been reportedly used only in emergencies related to natural disasters. Irrespective of the specific coordination model, their use in general might be challenging during or in the aftermath of humanitarian crises for a number of reasons. The nature of the crisis itself and the urgency to deliver services might not allow organizations to dedicate the needed time or resources to coordinate their efforts. Also, these organizations might not be aware of such models, or might not have the needed expertise to implement them. Finally, the cultures of the individual organizations might conflict and negatively affect any will or effort to coordinate.
In conclusion, five coordination models have been implemented worldwide in different disasters in order to coordinate the delivery of health services. These results should serve policymakers, and administrators of entities delivering health services during and posthumanitarian crises to choose from a number of options on how to coordinate their efforts. It is challenging to provide specific guidance on which model to use. However, we suggest that decision makers prioritize models that, based on the presented case studies, have been used in settings similar to theirs, such as the type of disaster or the countries in which the crisis is taking place.
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Search strategy:
(refugee* or disaster* or war or wars or conflict or conflicts or postconflict or internal* displace* or forcibl* displace* or mass casualt* or earthquake* or tsunami* or volcan*) AND ((coordinat* or coordinat* or cooperat* or cooperat* or collaborat*) and (foreign aid or humanitarian aid or rescue work or relief work or relief effort or ((international or government* or nongovernment* or nongovernment* or nonprofit or non profit or donor*) AND (organization* or organisation* or agenc* or bodies or foundation*)))) When the MOH lacks the necessary capacity or willingness to provide leadership in the response, an alternate agency with the requisite capacity must be identified to take the lead in health sector coordination; Hold regular health coordination meetings for local and external partners at central, subnational and field levels within the health sector, and between health and other sectors and appropriate crosscutting theme groups; Clarify and document the specific responsibilities and capacities of each health agency to ensure optimal coverage of the population; Establish working groups within the health coordination mechanism whenever a particular situation may require it (e.g. outbreak preparedness and response, reproductive health); Regularly produce and disseminate updates and health sector bulletins.
52. Clarke, J.N., Transitional coordination in Sudan (200608) 
